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* for the substitution as, or inclusion as, the last part of the name of the words "public limited 
Ipany" or their equivalents in Welsh, references to the name of the company in this certificate 
lany accompanying documents shall be treated as references to the name with which it is so 
Jgistered. 

:ordance with the rules, the words "public limited company" maybe replaced by p.l.c, pic, 



istration under the Companies Act does not constitute a new legal entity but merely 
ts the company to certain additional company law rules. 



O 

o 

LU 
—I 



1 

M 
11 




Signed 
Dated 19 August 2004 



JO O 
=r m 



-< m 

oo 
o o 

5? o 



Patents Form 1/77 



rts Act 1977 
IS) 



I Office I 
^ T 



...... 



Request for grant of a patent 
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The Patent Office 

Cardiff Road 
Newport 
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NP10 8QQ 



1. Your reference r\ „ 




i, ? ^\ *j * so 


65254-1 C776>9 


2. Patent application number 

(7fc<? Patent Office will fill in this part) 


0122328.8 
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<$EP 2001 



3. Full name, address and postcode of the or of 

each applicant (underline all surnames) 



Patents ADP number (if you know it) 

If the applicant is a corporate body, give the 
country/state of its incorporation 



LorsiG^ LanIe, 
CMesHiRE , wAa S7><. 



4. Tide of the invention 



5. Name of your agent (if you have one) 



"Address for service" in the United Kingdom ^j^^ 
to which all correspondence should be sent . _ „ _ 

(including the postcode) 



Patents ADP number (if you know it) 



If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application number 



Country Priority application number 

(if you know it) 



Date of filing 
(day / month /year) 



7. If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



Number of earlier application 



Date of filing 
(day / month /year) 



8. Is a statement of inventorship and of right 
to grant of a patent required in support of 
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a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body. 
See note (d)) 
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Priority documents 
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Request for preliminary examination 
and search (Patents Form 9/77) 






Request for substantive examination 
(Patents Form JO/77) 






Anv other documents 
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^/We request the grant of a patent on the basis of this application. 
Signature Date iZ-o^-ol 
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Warning 

4/5ter <z« application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 08459 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have answered Ifes' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and ways to pay please contact the Patent Office. 
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PROTECTIVE BODY ARMOUR 

This invention relates to articles of protective body armour for sports; leisure, motorsport 
and industrial applications. 

Body Armour is widely used in many sport and non-sporting applications to provide a 
level of protection from impact on the wearer. 

Conventional body armour normally consists of a hard plastic outer shell, (injection 
moulded, blow moulded or thermoformed) with a backer of a softer compressible 
material, ie foam. The backer provides cushioning whilst the outer shell helps distribute 
the impact load across a wider area thus reducing direct (point) loading. Body armour 
is normally secured onto the wearer by strapping closure systems, ie elastics, Velcro or 
enclosed within garments worn by the user. 

There exists the science of "biomimetics" ("the abstraction of good design from nature"). 
These ideas from biology can be" applied within such disciplines as chemistry, 
engineering and materials science. 

One such good design is the 6 sided honeycomb which is constructed by insects such 

as bees and wasps to make protective enclosures. The honeycomb structure, of 6-sided 

hexagons has been suggested as one of the strongest in the natural world, due to the 
♦ 

hexagons geometric shape. 

A number of companies have, over the years, introduced shock absorbing / energy 
protection devices in footwear and body armour utilizing honeycomb construction 
bonded to a skin. Reebok - Hexalite, Puma - cell, Umbro - Trauma-Lite. Honeycomb, 
structure is also widely used in aerospace and motor industries due to its superb 
lightweight to stiffness capability. v - 



However the honeycomb has always been constructed as a "sandwich " or an insert. 
That is an outer skin applied through a 2 nd stage ie, adhesive bonding, welding etc onto 
the honeycomb to provide the finished form, or as an insert through a window within a 
unit. The honeycomb being promoted as the shock absorbing, strengthening device. 
Sandwich inserts are, however, relatively expensive through cost and assembly. 

According to the present invention there is provided one piece skin / honeycomb 
construction through any of the following one stage manufacturing processes - injection 
moulding, blow moulding, sintering, vacforming, compression moulding. 

The invention can claim to be inventive as it is radically changing the capability of an 
outer shell / surface to provide anti-ballistic protection due to the inclusion of a hexagon 
honeycomb structure on its reverse side. The honeycomb structure providing extra 
shock absorbing / energy dissipation function. This invention allows for a greater 
degree of flexibility necessary for body fit and ergonomic function. 

The honeycomb is of a "walled" 6 -sided hexagon geometric pattern. The size of the 
honeycomb is not fixed. Pattern size can vary throughout the wall depending where 
protection / flexibility are required. 

* 

The surface of the skin may also extend through and into the void of each honeycomb 
hexagon to provide additional strength and shape retention of the article. 



A specific embodiment of the invention will now be described by way of example with 
reference to the accompanying drawing in which:- 

Fig 1 Shows a plan view of a one piece skinned hexagonal walled honeycomb. 
Fig 2 Shows the cross sectioned view A-A taken across Fig 1 illustrating the 

honeycomb skin panel. 
Fig 3 Shows a honeycomb skinned panel of walled hexagonals of varying sizes. 
Fig 4 Shows the skin extension through a welled hexagon of the honeycomb. 

Fig 5 Shows the cross-sectional view B-B taken across Fig 4 illustrating the wall 

extension through the hexagon walled void. 
Fig 6 Shows another type of skin extension through the walled hexagon of the 

honeycomb. 

Referring to the drawing the structure comprises of an outer skin 1 incorporating a 
number of six sided hexagon walls 2 forming a honeycomb structure on one side 3. 

The honeycomb size throughout the skin can be uniform and non-uniform in size - ie 
not fixed throughout the panel 4. 

The surface of the skin may also extend through and into the void of each honeycomb 
hexagon* to provide additional strength and shape retention to the article. 5 and 6 are 
such examples of this stiffening. 
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CLAIMS 

1 . A one piece protective panel / skin incorporating a hexagonal walled honeycomb on 
one side. 

This panel / skin being manufactured by either injection moulding, blow moulding, 
sintering, vac-forming or compression moulding. 

2. A one piece protective panel / skin as claimed in Claim 1 wherein: 

The walled hexagonal honeycomb can vary in size to accommodate flexing and 
ergonomic function. 

3. A one piece protective panel / skin as claimed in Claim 1 or Claim 2 where; 

Extension of the skin comes through and into the honeycomb voids to provide 
* additional" strength and shape retention."" " 



ABSTRACTS 

PROTECTIVE BODY ARMOUR 

A protective panel / skin 1 incorporating a number of six sided hexagonal walls 2 on one 
side forming a honeycomb structure 3 which can be used for providing increased levels 
of protection from impact upon the wearer. This panel / honeycomb is produced in one 
manufacturing process, ie injection moulding, blow moulding, sintering, vac-forming or 
compression moulding. 

The hexagonal honeycomb can vary in size to accommodate flexing and ergonomic 
function. 



(Use figure 3 ) 
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